To describe characteristics and provision of care for patients admitted with cerebrovascular disorders (CVD), focusing on ischemic stroke (IS), in a large, public, academic hospital in São Paulo, Brazil. Method: We retrieved information about 357 patients with CVD admitted to the Neurology Emergency Department (NED) and Neurology Ward (NW) of our institution. We described patient characteristics and management of IS in NED and in NW. Results: IS was diagnosed in 79.6% of CVD patients admitted to NED; 2.7% were submitted to thrombolysis. Extent of IS investigation and management were significantly different in NED and NW. Conclusion: IS patients in our center were younger than in developed countries. IS management was significantly influenced by patient characteristics. This information can aid in planning strategies to decrease stroke burden.
It has been estimated that two thirds of stroke patients live in low-income and middle-income countries 1 . Stroke will be an epidemic in South America over the next decades in association with demographic changes of the population, progressive urbanization and changes in lifestyle. In order to implement effective health policies, it is crucial to know how stroke care is currently provided but there is a gap in information about stroke management in the continent 2, 3 .
Stroke is a leading cause of mortality in Brazil and ageadjusted mortality rates for stroke are higher than in other South American countries [4] [5] [6] . São Paulo is the largest city in South America. In 2004, it was estimated that 19,128,164 people lived in the urban São Paulo metropolitan area 7 . Cerebrovascular disease was a common cause of overall mortality, second only to ischemic heart disease 4 . our goals were to describe characteristics and provision of care for patients admitted with cerebrovascular . The local Ethics Committee approved the study and the procedures followed were in accordance with institutional guidelines. Neurologists and a CT scanner were available on-site in the Neurology Emergency Department (NED), 24-hours a day, 365 days per year. The entire hospital had 3000 beds, 20 of them dedicated to Neurology patients. Patients with a diagnosis of IS were typically either discharged home from the NED, or were referred to ICUs or the general Neurology Ward (NW). Discharge home, from NED, was made at the discretion of the neurologist in charge; usually, patients were discharged if there were no need of intensive care, and no decrease in level of consciousness (loC), in the presence of a stable neurological status. If these criteria were fulfilled and beds were available, patients were admitted to NW. Patients admitted to the NW, but not patients admitted exclusively to the NED, were routinely referred to outpatient followup in our institution.
A total of 186 patients were admitted within the threemonth period and the diagnosis was IS in 148 (79.6%) patients. We also reviewed information from 191 patients admitted with a diagnosis of acute IS or TIA in the NW in the two-year period. Identical standardized forms were used to abstract data from medical files of all patients: demographic characteristics, history of arterial hypertension, history of previous stroke or TIA, performance of thrombolysis, source of referral of patients, interval between time of symptom onset (or last time the patient was seen well) and NED admission, and performance of diagnostic procedures. Scales of stroke severity, such as the NIh Stroke Scale, were not applied routinely to stroke patients not submitted to thrombolysis in the NED in our institution. Therefore, we considered loC as a surrogate of stroke severity. Data about loC was available in medical charts, in the description of the neurological examination, either as "normal" or "abnormal" (disorientation, confusion or decrease in loC), for 81.5% (N=104) of patients admitted to the NED only, and for 100% from those admitted to both NED and NW (N=191). In the regression logistic analysis, only data from patients with known loC at admission were included (n=295).
The percentage of patients admitted to the NED and also to the NW between September 1 st and December 1 st was calculated.
In addition, we compared characteristics and extent of investigation (neuroimaging studies or echocardiogram) from patients admitted to the NED only (three-month period), and patients admitted to both NED and NW (two-year period).
Normality of the data was checked with the KolmogorovSmirnov test. results are given as mean±standard deviation for data with normal distribution. For univariable analyses, the Mann-Whitney test was used to compare ages and lengths of stay of IS patients admitted to NED only or to NED and NW. Chi-square tests were used to compare categorical variables of patients from the two groups. Age, gender, ethnicity, history of arterial hypertension, history of previous stroke or TIA, performance of thrombolysis and loC at admission were included in a binary logistic regression model having patient admission as the dependent variable, dichotomized into "NED only" or "NED and NW". Minitab 14.0 and SPSS 10.0 for Windows were used for statistical analysis.
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The average age of CVD patients admitted to the NED (n=186) was 65.3±14.8; 57% of them were male. IS was diagnosed in 79.6% patients, hemorrhagic strokes in 13.4%, TIAs in 2.7%, cerebral venous thrombosis in 0.5%; type of stroke was undetermined in 3.8%. Mean age of IS patients (n=148) was 66.4±14.1 years. only 10.8% of IS patients arrived up to three hours from symptom onset; 2.7% of the all patients, or 25% of patients who arrived within 3 hours were treated with intravenous thrombolysis.
A total of 20/148 (13.5%) IS patients from the NED were admitted to the NW within the three-month period. The Table shows characteristics of patients admitted only to the NED only within this period and those of patients admitted to both NED and NW during the two-year period. Median length of stay of IS patients in NED was 2 days (range, hours to 48 days) and in NW, 14 days (1-141 days). Differences in lengths of stay were significant (p<0.001).
loC was normal in 73% of those admitted to NED only and in 78.5% of those admitted to NED and NW. Binary logistic regression showed that patients admitted to the NW were less likely to be old (or 0.92-0.96; p<0.001), have previous history of stroke or TIA (or 0.18-0.74; p=0.005) and were more likely to have received thrombolysis (or 1.94-154.0; p=0.011) and have presented normal level of consciousness at admission (or 1.36-7.30; p=0.008). Gender, ethnicity and history of arterial hypertension were not significantly different across the two groups of patients (p>0.05).
head CT was done in 100% of patients admitted to the NED or to the NW. Performance of other neuroimaging studies or echocardiogram was significantly higher in patients admitted to the NED and NW (99.4%) than in those admitted only to the NED (35.1%) (χ 2 = 163.5, p<0.001). stroke registers are biased toward younger patients with more severe strokes 8 . however, similar findings were reported in developing countries in other continents in the STEPS study 1 , in a community and hospital-based study carried out in Southern Brazil a decade ago 9 , in a recent population-based study in a smaller Brazilian city 10 , and in the PISCIS project, a comprehensive epidemiological study in an isolated geographically area in Chile 6 . Therefore, heavy burdens on families, society and health systems are to be expected.
The overall thrombolysis rate in patients admitted to the NED was similar to those of community-based stroke studies in developed countries, but lower than those of reference stroke centers 11, 12 . Thrombolysis was feasible but, as in other parts of the world, measures to increase treatment rates are necessary.
Even though important tools for stroke diagnosis (neurological evaluation, CT) were widely available for all patients, there were striking differences between patient characteristics and definition of stroke etiology in NED and in NW. Neurovascular work-up was the rule in the NW, but was restricted to about a third of patients admitted exclusively to the NED. Patient profile can influence stroke management: other studies have described lower rates of diagnostic work-up in the elderly 13 and in women in countries of varied income levels 1, 14 . In our hospital, younger age, thrombolytic treatment, normal loC at admission and first-ever-in-a-lifetime strokes were characteristics significantly more likely to be present in patients who were admitted to the NW and were submitted to inpatient investigation, than to those who were not. These differences are partially explained by institutional policies: first, the main goal in the NED is to provide IS emergency support and not, IS investigation; second, patients submitted to thrombolysis are necessarily referred to ICUs and then, to the NW; third, admission criteria to the NW include clinical stability. It is reasonable that loC will not be affected in most of neurologically stable stroke patients. Still, as in other studies, older patients and patients with recurrent strokes were less frequently admitted to the NW, even after adjustment for stroke severity, indirectly evaluated by loC.
This study has some limitations: it was retrospective and loC was used as a surrogate of stroke severity. however, research capability in developing countries often limits prospective studies and retrospective investigations can then provide important information to help clarify the status of stroke care in these areas. Population-based epidemiological studies are crucial to define incidence and prevalence of stroke but are expensive and difficult to implement in a large, heavily populated city as São Paulo. This may explain the paucity of such studies in large urban South American centers. hospital-based registries can represent the first, less costly step to define specific goals for improvement of health care, as supported by the STEPS algorithm 1 .
Efforts to improve stroke services in Brazil have gradually evolved, mortality rates have decreased over the past two decades 15 and there is an ongoing discussion about the creation of a National Stroke Network 16 , but systematic information on stroke services in urban and rural areas in different regions of this large, heterogeneous country, as in other developing regions 17 , is still lacking. Improved knowledge about current stroke management in Brazil can greatly aid in planning specific strategies to improve prevention and care, hence decreasing overall stroke burden.
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